Abstract. The submandibular gland (SMG) of the rat contains tonin, an enzyme of serine proteases, which specifically cleaves angiotensinogen and angiotensin I to yield angiotensin II directly. Using a specific RIA for rat tonin, the present study was performed to examine the concentrations of immunoreactive (IR) tonin in SMG of normal Wistar male rats with various ages, those in SMG and saliva of normal adult males and females, and also its SMG levels of castrated males and testosterone-treated females. The concentrations of IR-tonin in SMG of immature 4 week old male rats were very low but rose exponentially with increasing age to reach adult levels (3\p=n-\6 \g=m\g/mg wet tissue) in male rats after 6 week old or more. SMG of the adult male rat contained 10-fold more IR-tonin than that of the female rat and male saliva contained 5-fold more IR-tonin than that of females. The concentrations of SMG IR-tonin in the castrated males fell to about one\ x=req-\ tenth the levels of normal males, whereas SMG IR-tonin levels in the testosterone-treated females increased about ten times more than those of normal females. 
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These data confirm the sexual dimorphism of rat SMG with respect to the concentrations of tonin and indicate that androgens play an important role in regulating the synthesis and/or storage of tonin in rat SMG. It is also suggested that tonin is secreted into saliva in concentrations reflecting its SMG levels. However, biological significance of tonin in SMG and saliva remains obscure.
Tonin is an enzyme of the serine protease family, which acts on a natural and synthetic renin sub¬ strate and angiotensin I to form angiotensin II directly . Tonin (Ledoux et al. 1982; Orstavik et al. 1982) . It has been shown that tonin, a 219-amino-acid polvpeptide with a molecular weight of 23 796, has ap¬ proximately 75% sequence homology with two arginine esteropeptidases (Lazure et al. 1981 (Lazure et al. , 1984 , namely -subunit of nerve growth factor (NGF) and epidermal growth factor (EGF)-binding protein, both of which are also synthesized by SMG of the mouse. Although a possible involvement of tonin in certain forms of experimental hyperten¬ sion has been suggested (Garcia et al. , 1979 ). 12sI-labelled tonin was purified by a Sephadex G-25 column (0.75 x 6 cm) equilibrated and eluted with PBS containing 0.5% bovine serum albumin (BSA). The void volumes which contain 125I-Iabelled tonin were collected and saved at -20°C. The specific activity of 125I-labelled tonin was 40-60 µ. \ %.
The RIA procedure for rat tonin was essentially similar to that reported by Gutkowska et al. (1978) . RIA stand¬ ard diluent was 50 mM Na2HP04 and 77 mM NaCl buffer, pH 7.4, containing 0.01% sodium azide and 0.1% BSA. Total volume of the incubation mixture was 0.3 ml which contained 0.1 ml standard or sample, 04 
Results
There was no significant loss of immunoreactivities of rat tonin added to extracts of SMG and other tissues as assessed by RIA; IR-tonin was recovered more than 95%. The competitive binding curves generated by extract of SMG and saliva of male rats were parallel to that of standard rat tonin (Fig. 1) 
Discussion
In a previous study (Lis et This study also confirms the presence of tonin in rat saliva (Garcia et al. 1976 ) and further demon¬ strates that male saliva contains more IR-tonin than female saliva. This finding appears to be compar¬ able to renin of mouse SMG which is released into saliva in concentrations reflecting its tissue levels (Lazure et al. 1981 (Lazure et al. , 1984 , process precursors of ß-NGF (Berger & Shooter 1979) and EGF (Frey et al. 1979) in mouse SMG, respectively.
It is not known whether SMG tonin is secreted into circulation. Although it has been shown that tonin activity is secreted into the venous effluent of the perfused rat SMG (Garcia et al. 1983) , it seems unlikely that tonin plays an important role in regulation of systemic blood pressure because of the presence of plasma macroglobulin, a potent inhibitor of tonin (Tremblay et al. 1981) . There¬ fore, the biological significance of rat SMG as either an endocrine or an exocrine organ for tonin release remains to be determined.
